ABSTRACT
INTRODUCTION
n 2003, this research began with the intent of developing an instrument to measure "level of use" and "value of use" of various teaching technologies and methodologies of the full time business faculty at the Adelphi University School of Business. An instrument was designed and presented at the Teaching and Learning Conference in January 2004. The paper was subsequently accepted for publication (Payette 2004) . With the encouragement of that experience and valuable input from the paper presentation and comments from colleagues it was decided to pretest the instrument and then administer it to the full time business faculty at Adelphi University. The overarching goal of the research was to have an accurate portrait of what methods and technologies faculty actually use and then evaluate the methods from a variety of perspectives, i.e., hard technologies, soft technologies, and classroom types. The data will be used for discussion with faculty on continuous improvement initiatives in providing high quality instruction throughout The School of Business.
Others are not quite as certain about the role of technology and see new methods and technology as a support mechanism "but it does not take the place of fundamental teaching tasks" (Wark 2004, p. 2). In a paper on the use of the Wide World Web on teaching Alexander (1995, p.1) suggested that "many adopters of new technologies such as Wide World Web have as their primary focus, the features of the new technology." Her research goes on to say that focus on technological features instead of learning as the goal results in surprise when "learning gains are not realized." Another factor inhibiting the growth and perhaps the effectiveness of learning with new technologies is the major training and support requirements needed for an "e-learning environment (Arabasz and Baker 2003, p.5, 6 ). Some research now shows dramatic growth in the development of support centers throughout the world (see Dalhousie University listing of support centers on http://dal.ca/noidt/ids/html). For information on new technological means of enhancing instruction see "The Collaboration for the Advancement of College Teaching and Learning at http://collab.org.
The Educause Center for Applied Research (ECAR) recently completed a major survey of student use of information technology (Caruso 2004 , p.1). Interestingly, this study focused on "level of skill" and "benefits of the use of technology in the classroom" which closely parallels the scales used in the study on faculty use in the present study. The ECAR study supports the premise that more information is needed about both students and faculty on level of use, level of skill, and value of use to more fully understand the perceived effects of technology upon learning. The Chronicle of Higher Education, in an article by Young, on the ECAR study reported that "Colleges have spent a lot of money putting technology in the classroom, and while innovations have made courses more convenient, the spending has yet to have a large impact on learning…" (Chronicle of Higher Education; 8/13/04, p. A28).
Since the instant study is focused on business faculty at Adelphi University a brief review of their efforts to enhance learning technologies for students and faculty alike is appropriate. Adelphi, like many institutions, continues to make major investments in infrastructure, technology, training, and support. In 2001, Bradley and Quigley developed a presentation, "Transforming the Faculty: A Case Study at a Comprehensive University (2001) . In addition to a student help center centrally located in the library a dedicated faculty facility, the Faculty Center for Professional Excellence, was created and staffed to provide in service training and support for all faculty (http://fcpe.adelphi.edu). Technical and training support is also provided by the Information Technology Center (http://infotech.adelphi.edu) in addition to the FCPE.
The preceding review has barely covered the body of literature that now exists on the subject of technology and learning in higher education. What it has done, however, is to demonstrate that changes in teaching and technologies is in fact happening on a widespread basis as witnessed by global resources and research. This review was intended to lay the groundwork for the faculty research at the School of Business at Adelphi University. Finally, as Ma and Runyon (2004, p.1) reported "There is little doubt that technology has the potential to enhance teaching and learning, but there is a lack of agreement on how it should be used for improving academic productivity and enhancing higher learning".
SAMPLE DESCRIPTION
We administered the questionnaire to twenty-four faculty members and received eighteen responses for a seventy-five percent response rate. We collected data on three factors "Teaching Experience" at four levels; "Teaching Field" for the five departments; and "Tenure" status. Technologies/Methods investigated were classified under three categories; "Soft" technologies, "Hard" technologies, and "Class Room" type. "Soft" technologies consisted of Essay Exams, Attendance, Research Projects, Guest Lecturers, and Student Teams. Hard Technologies consisted of Overhead Projectors, Email, Streaming Video, Internet Access, BlackBoard, PowerPoint, Publisher Aids, Laser Pointer, Laptop computers, Elmo Projector, and Infocus Projector. Classrooms were divided into Smart Classrooms, Hybrid Classrooms, and Standard Classrooms.
Responses were numerical at five levels on both the level of use and the value of use of each Technology/Method at both the graduate and undergraduate levels. The responses numbered "5" for both the Level of Use scale (response 5 is "Intend to use") and Value of Use scale (response five is "Have not used") did not enter into the primary analysis. The response "Intend to use" was collected as a measure of demand or sentiment for a technology or method. For primary statistical analysis, "Intend to use" responses were recoded into the response "Never" which is the first scale item for analysis. The response "Have not used" was collected as a response for those not able to make an assessment of the value of a particular technology or method and was coded as missing for analysis. Analyzed responses were at four levels. See Figure 1 for the data collection instrument. Figure 2 shows the instrument complete with demographic data and mean responses to the questions. 
Scales:
Level of Use Value of Use Are the levels of use and value of use similar for the technologies and classroom types? 5.
What are the effects of the factors teaching experience, teaching field, and tenure status on the mean responses for each significant difference? Table 1 uses the questionnaire format to summarize the sample and to present the mean responses for each of the cells. Two thirds of the sample possessed over twelve years of teaching experience and the sample was evenly split between tenured and non-tenured members. The data collected allows analysis pertinent to research questions one through five by comparing means and then testing for significant differences in means by level of use and value of use within graduate and undergraduate level. The influence of factors was tested through ANOVA on items found significant through testing for mean differences. Questions 1 and 2 address the overall issues of value and level of use for the three categories soft technologies, hard technologies, and classroom types. In order to examine for these items, refer to Figures 2, 3, and 4 that plot the mean values of the responses.
RESULTS

Descriptive Statistics
The three highest valued soft technologies ( Figure 2 ) were graduate research projects (3.7), graduate team work (3.6), and graduate essay work (3.4). The three highest valued undergraduate soft technologies were attendance (3.3), research projects (3.2), and guest lecturers (3.1). Essay work (3.0) was ranked somewhat lower in value for the undergraduates (3.0) than for graduate students. We note the relatively high value score for guest lecturers at both the graduate (3.1) and the undergraduate levels (3.2), and the large gap between the value of this techniques and its level of use (1.6) at both the graduate and undergraduate levels.
When reviewing the perceived value of hard technologies, there appears to be strong agreement on the value of certain technologies at both the graduate and undergraduate levels ( Figure 3 ). The means for these values appeared similar and high. All hard technologies except for Overhead Projectors and Laser Pointers had mean scores over three. There was strong perceived value in a host of technologies including e-mail, internet access, streaming video, laptops, BlackBoard, Infocus projectors, Elmo projectors, and Publishers Aids. A visual inspection of the means indicates several areas where the perceived value of use significantly exceeds the level of use of these technologies. .7) and Hybrid classrooms (3.5) as highly valued and equally valuable at both the undergraduate and graduate levels. Standard classrooms (2.5) received a significantly lower ranking. Similar to the cases of several soft and hard technologies, the level of use of the desired classrooms is lower than their perceived value.
The general pattern of the data set indicates that the values of the technologies or classrooms tend to be higher than their level of use. Only the means for attendance at both the graduate and undergraduate levels appear to describe a case where value and use are in balance. Also, there appear to be some differences in value and level of use when comparing graduate and undergraduate levels. (Note: graduate level courses include MBA and MS Finance classes.)
Research Question 3: Does the level of teaching affect the level or value of use of soft technologies, hard technologies, or classroom types?
In order to examine question three, we ran a series of paired samples t-tests for each technology type (soft and hard) and for classroom types. The pairs were defined as Graduate and Undergraduate for both level and value of use for each individual technology. We used paired sample t-tests because each respondent was measured twice for each pair. (All statistics were run on SPSS v. 12. The column titled "mean" on this and following tables shows the difference in means between the means of the items in the paired samples. These may not match the item means as not all items resulted in pairs due to missing data. The sign denotes which mean was higher.) Table 2 indicates four pairs were significantly different at .05 for either the value or level of use of soft technologies. The value of essays at the graduate level was significantly higher (.047) than at the undergraduate level. The level of use of attendance scored significantly higher at the undergraduate level (.012). Consistent with the level of use difference, the value of attendance ranked significantly higher at the undergraduate level (.027). The fourth significant item in soft technologies is that the use of research projects is used at a significantly higher level for graduate students. Interestingly, the value of research projects was not judged as significantly different (.096) at the undergraduate vs. graduate level. Table 3 presents the results of paired sample t-tests for all pairs of hard technologies and classroom types at both the graduate and undergraduate levels. No significant differences are evident in any of the pairs. Graduate and undergraduate levels are insignificant in explaining the level of use and value of use of the hard technologies and classroom types. This finding is not unexpected, as both undergraduate and graduate classes would experience similar benefits or lack of benefits from technology and class type.
Research Question 4: Are the levels of use and value of use similar for soft technologies, hard technologies and classroom types?
Research question four explores differences between the level of use and the value of use of soft technologies, hard technologies, and classroom types at both the graduate and undergraduate levels. We interpret a significant negative difference between level and value of use as a constraint. These constraints might be self constraints (not taking advantage of training opportunities or not redesigning an existing delivery method), time constraints (perception of inadequate time to utilize or properly implement the technology) or resource constraints (a lack of training opportunities or a physical resource inadequacy). It is beyond the scope of the paper to investigate the nature of the constraints and ways to elevate those constraints. In terms of soft technologies (see Table 4 ), the value of essays at the graduate level is significantly higher than that at the undergraduate level (.027). The value of guest lecturers is significantly higher than the level of use of this technique at both the graduate (.000) and undergraduate levels (.000). There is a very strong perception of the usefulness of guest lecturers and a low actual usage. For the remaining variables, we interpret the non-significant findings as indicative that the perceived value and level of use of the technology is in balance. Table 5 ), nine pairs out of twenty-two show significant differences with all significant pairs indicating that the value of a technology is significantly greater than its use. The value of overhead projectors at both the graduate (.022) and undergraduate levels (.033) significantly exceeds the level of use. Streaming video at both the graduate (.008) and undergraduate levels (.015) are both valued more highly than used. Internet access at the graduate (.026) and undergraduate (.024) likewise are valued more highly than used. Publishers' aids at the undergraduate level (.029), Laptops at the undergraduate level (.018) and Elmo projectors at the undergraduate level (.045) all are valued more highly than used. Most of these differences are perceived to be the product of rationing. As newly designed rooms come increasingly on line, we expect the level and value of use to move to equilibrium. Even the significant difference with respect to overhead projectors fits the rationing scenario as rooms without screens remain without screens as they are slated for remodeling.
For hard technologies (See
Finally, in terms of classroom types (Table 6) , hybrid classrooms at both the graduate (.04) and undergraduate (.038) levels are valued more highly than they are used. Standard classrooms, quite consistently, are used at both the graduate (.029) and the undergraduate levels (.028) at a level that is higher than their perceived use. The results in this section indicate a profile of unmet demand for a range of technologies and classroom configurations. While a thorough discussion of the implications of the statistical differences is beyond the scope of this paper, we interpret most of the differences as attributable 1) a process of resource build outs of hybrid classrooms that is underway, 2) an ongoing process of faculty training, and 3) an interaction between hard and soft technologies. The interaction between hard and soft technologies suggests that some of the most highly valued and less used hard technologies such as streaming video and internet access are mostly a function of the current limited number of equipped rooms. As the number of technology capable rooms continues to increase, we suggest that faculty members are convinced of the value proposition and that value and use will come into balance. However, in the short term only a few respondents expressed intent to use most technologies. (Recall this was response five under the level of use questions.) The highest number of those intending to use was three and that intent was to use guest lecturers. A tentative explanation may be that more active policy intervention may be necessary, or that there may be a lag time as faculty members attain a required confidence level with a particular technology. We tested the role of teaching experience, teaching area, and tenure status by running a series of ANOVAs in a fixed effects model for all items identified as significant in the paired t tests. Figure 6 shows the result for an ANOVA with the soft technology item Essay at the Graduate level for perceived Value of Use. The factors were insignificant. All such ANOVAs were insignificant at the .05 level. The instructional environment within which we gathered the data, although functionally broken into departments, is physically integrated with various department members interspersed, and is characterized by a relatively high level of interaction among faculty members without regard to departmental affiliation. All faculty members face similar opportunities and constraints regarding the various technologies and class settings. Finally, for many of the items, there may be no a priori reason to expect significant differences. Even in areas such as Accounting, there has been a consistent thrust to incorporate technology, teams, and writing into the learning experience. We tentatively conclude that a secular trend towards the desire to use similar methods and tools coupled with a small and integrated faculty cadre suggests that both valued technologies and valued teaching settings should be roughly similar across departments.
With respect to tenure status, the series of ANOVAs yielded no significant findings. Hard technology adoption and recognition of the values of certain soft technologies such as the use of teams affected the faculty broadly. With respect to teaching experience, none of the ANOVAs yielded a significant finding. Teaching experience was strongly correlated with tenure.
We conclude with respect to research question five, that under the conditions of a relatively small, physically integrated, and interactive faculty, the factors of department, teaching experience, and tenure were not significant in explaining variable levels in either variable in pairings found significant by the t tests. 
Discussion, Limitations, and Future Research
We believe that the primary intent of the research has been achieved, mainly, to develop an accurate profile of what this particular faculty group is actually using by way of selected teaching methods and technologies. In addition we have solid clues as to how various factors are valued by the faculty on both the undergraduate and graduate (MBA and MS) level. While this information is delimited by the small size of the sample (n=18), nonetheless many statistically significant results were achieved that provide valuable insight into the actual classroom practices of the faculty. Clearly, it is impossible to generalize from this research; however, researchers might wish to take note of some of the findings for future research.
The third phase of this research will be to administer the same survey instrument to the adjunct faculty in the Adelphi University School of Business which numbers about thirty faculty members. The goal will be to first, develop the same profile of teaching methods and technologies as was done for the full time faculty. Secondly, a comparison of the results for both groups will be examined. Thus, having empirical data for both groups will permit a more robust understanding of how the faculty as a whole is using the "hard" and "soft" technologies and how these methods are valued and actually used. Should significant differences exist between the full and part time faculty it will be extremely important to understand why those difference exist. There is an implicit assumption that there are no fundamental differences or invariance between the two groups. The research goal is to find out. The ultimate goal is to assist in the continuous improvement process within the Adelphi University School of Business.
With so much research being conducted on the influence of technology in the learning process it is hoped that this research will provide a basis to examine the levels and value of use of various teaching methods and technologies on a larger scale for faculty. The research conducted by EDUCAUSE (Morgan 2003 ) on faculty use of one item, course management software, was a valuable contribution but focused on only one element of the modern teaching process.
As a consequence of this study researchers in the future will have clues to examine in new research on faculty teaching methods and practices. It must be noted, however, that given the small size of the sample no generalization of the results can be made. There is significant local value in using the results to gain a profile of this particular faculty group with respect to continuous improvement initiatives for both the use of emerging technologies and teaching methods.
